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English. Lhota Naga. Jaipuriá Naga. 
Wax, n. Ockhä Niäso 
Wet, v. Uncha 
When, ad. Kothonga 
Where, ad. Koiá Mákoá 
Which, pro. Choküto Mäpä 
White, а. Mia Apo 
Who? pron. Chia Hana 
Wide, a. Choakk 
Widow, %. Emi Jánténgiú 
Widower, n. Khiangrán Jántéva 
Wife, n. Ang Jánngiü 
Within, prep. Táchüngi 
Woman, 2. Eloi Déhiek 
Wood, 2. Otóng Pan 
Wrist, 7. Khemhiék 
Yam, n. - Máni Hakhüon 
Year, 4. Enzükhá Ránpá 
Yes, ad. Hokhá 


On the S'ulvasútras.—By Dr. G. TursAvT, Anglo-Sanskrit Professor, 


Banaras College. 


It is well known that not only Indian life with all its social an poli- 
tical institutions has been at all times under the mighty sway of religion, 
but that we are also led back to religious belief and worship when we try 
to account for the origin of research in those departments of knowledge 
which the Indians have cultivated with such remarkable success. At first 
sight, few traces of this origin may be visible in the S’ästras of later times, 
but looking closer we may always discern the connecting thread. The 
want of some norm by which to fix the right time for the sacrifices, gave 
the first impulse to astronomical observations ; urged by this want, the priests 
remained watching night after night the advance of the moon through the 
circle of the nakshatras and day after day the alternate progress of the sun 
towards the north and the south. The laws of phonetics were investigated, 
because the wrath of the gods followed the wrong pronunciation of a single 
letter of the sacrificial formulas; grammar and etymology had the task 
of securing the right understanding of the holy texts. The close connexion 
of philosophy and theology—so close that it is often impossible to decide 
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where the one ends and the other begins—is too well known to require 
any comment. 

These facts have a double interest. They are in the first place valua- 
ble for the history of the human mind in general; they are in the second 
place important for the mental history of India and for answering the 
question relative to the originality of Indian science. For whatever is 
closely connected with the ancient Indian religion must be considered as 
having sprung up among the Indians themselves, unless positive evidence 
of the strongest kind point to a contrary conclusion. 

We have been long acquainted with the progress which the Indians 
made in later times in arithmetic, algebra, and geometry ; but as the in- 
fluence of Greek science is clearly traceable in the development of their 
astronomy, and as their treatises on algebra, &c., form but parts of astro- 
nomical text books, it is possible that the Indians may have received from 
the Greeks also communications regarding the methods of calculation. I 
merely say possible, because no direct evidence of such influence has been 
brought forward as yet, and because the general impression we receive 
from a comparison of the methods employed by Greeks and Indians re- 
spectively seems rather to point to an entirely independent growth of this 
branch of Indian science. The whole question is still unsettled, and new 
researches are required before we can arrive at a final decision. 

While therefore unable positively to assert that the treasure of mathe- 
matical knowledge contained in the Lilävati, the Vijaganita, and similar 
treatises, has been accumulated by the Indians without the aid of foreign 
nations, we must search whether there are not any traces left pointing to 
a purely Indian origin of these sciences. And such traces we find in a class 
of writings, commonly called S'ulvasütras, that means “sütras of the 
cord,” which prove that the earliest geometrical and mathematical investiga- 
tions among the Indians arose from certain requirements of their sacrifices. 
. “Sulvasútras” is the name given to those portions or supplements of the 
Kalpasütras, which treat of the measurement and construction of the different 
vedis, or altars, the word “ s'ulva" referring to the cords which were employed 
for those measurements, (I may remark at once thatthe sütras themselves 
do not make use of the term “ s'ulva" ; а cordis regularly called by them 
“yajju”.) It appears that a s'ulva-adhyáya or, pras'na or, instead of that, a 
sulvaparis'ishta belonged to all Kalpasütras. Among the treatises belong- 
ing to this class which are known to me, the two most important are the 
S‘ulvastitras of Baudháyana and of A’pastamba. The former, entitled to the 
first place by a clearer and more extensive treatment of the topics in ques- 
tion, very likely forms a part of Baudháyana's Kalpasütra ; the want of 
complete manuscripts of this latter work prevents me from being positive 
on this point. The same remark applies to the S’ulvasütra of A’pastamba. 
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Two smaller treatises, a Mánava S'ulvasütra and a Maitráyaniya S'ulva- 
sütra, bearthe stamp of a later time, compared with the works of Baudhá- 
yana and A'pastamba. The literature of the white Yajur Veda possesses a 
S'ulvaparis'ishta, ascribed to Kátyáyana, and there is no sufficient reason 
for doubting that it was really composed by the author of the Kalpasütra. 

The first to direct attention to the importance of the S'ulvasütras was 
Mr. A. C. Burnell, who in his “Catalogue of a Collection of Sanscrit 
Manuscripts," p. 29, remarks that * we must look to the S'ulva portions of 
the Kalpasütras for the earliest beginnings of geometry among the Bräh- 
mans." 

I have begun the publication of Baudháyana's S’ulvasütra, with the 
commentary by Dvárakanáthayajvan and a translation, in the May number 
of the * Pandit, a monthly Journal of the Benares College, etc.", and iutend 
as soon as I have finished Baudhäyana, to publish all other ancient S'ulva 
works of which I shall be able to procure sufficiently correct manuscripts. 
In the following pages I shall extract and fully explain the most important 
sütras, always combining the rules given in the three most important s'ulva 
treatises, those of Baudhäyana, A'pastamba, and Kátyáyana, and so try to 
exhibit in some systematic order the knowledge embodied in these ancient 
sacrificial tracts. i 

The sútras begin with general rules for measuring ; the greater part 
of these rules, in which the chief interest of this class of writings is con- 
centrated, will be given further on. In the next place they teach how to 
fix the right places for the sacred fires, and how to measure out the vedis 
of the different sacrifices, the saumiki vedi, the paitriki vedi ‚and so on. 

The remainder of the sütras contains the detailed description of the 
construction of the “agni”, the large altar built of bricks, which was re- 
quired at the great soma sacrifices. 

This altar could be constructed in different shapes, the earliest enu- 
meration of which we find in the Taittiriya Samhitä, V. 4. 11. 

Following this enumeration Baudháyana and A’pastamba furnish us 
with full particulars about the shape of all these different chitis and the 
bricks which had to be employed for their construction. The most ancient 
and primitive form is the chaturasras’yenachit, so called because it rude- 
ly imitates the form ofa falcon, and because the bricks out of which it is 
composed are all of a square shape. It had to be employed whenever 
there was no special reason for preferring another shape of the agni ; and 
all rules given by bráhmanas and sútras for the agnichayana refer to it in 
first line. A full description of the construction of this agni according to 
the ritual of the white Yajur Veda and of all accompanying ceremonies hag 
been given by Professor A. Weber in the 13th volume of the “ Indische 
Studien," A nearer approach to the real shape of a falcon or—as the 
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sútras have it—of the shadow of a falcon about to take wing is made 
in the s’yena vakrapaksha vyastapuchchha, the falcon with curved wings 
and outspread tail.* The kañkachit, the agni constructed in the form 
of а heron, or according to Burnell (Catalogue, р. 29) of a carrion kite, 
is but a slight variation of the s’yenachiti; 1618 distinguished from it 
by the addition of the two feet. The alajachit again is very little diffe- 
rent from the kaükachit, showing only a slight variation in the outline 
of the wings. What particular bird was denoted by the word alaja, 
the commentators are unable to inform us; in the commentary to Taittir. 
Samh. V. 5. 20 it is explained as “bhása”, which does not advance 
us very much, as the meaning of bhäsa itself is doubtful. Next comes 
the praügachit, the construction imitating the form of the praüga, the 
forepart of the poles of a chariot, an equilateral acutangular triangle and 
the ubhayatah-pratigachit made out of two such triangles joined with 
their bases. Then follows the rathachakrachit, the altar constructed in the 
form of a wheel; in the first place the simple rathachakrachit, a massive 
wheel without spokes, and secondly, the more elaborate särarathachakrachit, 
representing a wheel with sixteen spokes. The dronachit represents a 
drona, a particular kind of tub or vessel; it could be constructed in two 
shapes, either square or circular (chaturasradronachit and parimandala- 
dronachit), The parichayyachit, which is mentioned in the next place, is 
in its circular outline equal to the rathachakrachit, but it differs from it in 
the arrangement of the bricks, which are to be placed in six concentric 
circles, The samúhyachit has likewise a circular shape; its characteristic 
feature was that loose earth was employed for its construction instead of 
the bricks. Of the s'masánachit a full description together with the 
necessary diagrams will be given further on. The last chiti mentioned is 
the kurmachit, the altar representing a tortoise ; the tortoise may be either 
vakranga, of an angular shape, or parimandala, circular. 

Every one of these altars had to be constructed out of five layers of 
bricks, which reached together to the height of the knee; for some cases 
ten or fifteen layers and a correspondingly increased height of the altar 
were prescribed. Every layer in its turn was to consist of two hundred 
bricks, so that the whole agni contained a thousand; the first, third, and 
fifth layers were divided into two hundred parts in exactly the same 
manner ; a different division was adopted for the second and the fourth, so 
that one brick was never lying upon another brick of the same size and form. 

Regarding the reasons which may have induced the ancient Indians 
to devise all these strange shapes, the Samhitäs and Brähmanas give us 


* The plates accompanying this paper contain the diagrams of three different chitis ; 
diagrams of all the remaining chitis will be given in the ‘ Pandit’ in the proper places. 
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but little information. Thus we read for instance in the Taittiriya 
Samhitä : 

S yenachitam chinvita suvargakámah, s'yeno vai vayasám patishthah, 
в'уепа eva bhütva suvargam lokam patati, 

“Не who desires heaven, may construct the falcon-shaped altar; for 
the falcon is the best flyer among the birds ; thus he (the sacrificer) having 
become a falcon himself flies up to the heavenly world,” 

In the same place the dronachiti is brought into connexion with the 
acquiring of food ; the praüga and rathachakra are described as thunderbolts 
which the sacrificer hurls on his enemies, and so on. Here as in many 
other cases we may doubt if the symbolical meaning which the authors of 
the bráhmanas find in the sacrificial requisites and ceremonies is the right 
one; still we cannot propose anything more satisfactory. 

But the chief interest of the matter does not lie in the superstitious 
fancies in which the wish of varying the shape ofthe altars may have 
originated, but in the geometrical operations without which these varia- 
tions could not be accomplished. The old yájnikas had fixed for the most 
primitive chiti, the chaturasras’yenachit, an area of seven and a half 
square purushas, that means seven and a half squares, the side of which 
was equal to a purusha, 2. e., the height of a man with uplifted arms. This 
rule was valid at least for the case of the agni being constructed for the 
first time; on each subsequent occasion the area had to be increased by one 
square purusha, 

Looking at the sketch of the chaturas'ra s'yena we easily understand 
why just 71 square purushas were set down for the agni. Four of them 
combined into a large square form the átman, or body of the bird, three 
are required for the two wings and the tail, and lastly, in order that the 
image might be a closer approach to the real shape of a bird, wings and tail 
were lengthened, the former by one fifth of a purusha each, the latter by one 
tenth. The usual expression used in the sütras to denote the agni of this 
area is “agnih saptavidhah säratniprädes’ah, the sevenfold agni with 
aratni and prädes’a,” the aratni being the fifth ( — 24 angulis), and the 
prädes’a, the tenth of a purusha ( — 12 angulis). 

Now when for the attainment of some special purpose, one of the 
variations enumerated above was adopted instead of the primitive shape of 
the agni, the rules regulating the size of the altar did not cease to be valid, 
but the area of every chiti whatever its shape might be—falcon with curved 
wings, wheel, praüga, tortoise, etc.—had to be equal to 7$ square purushas. 
On the other hand, when at the second construction of the altar one square 
purusha had to be added to the seven and a half constituting the first chiti, 
and when for the third construction two square purushas more were re- 
quired the shape oi the whole, the relative proportions of the single 
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parts had to remain unchanged. А look at the outlines of the different 
chitis is sufficient to show that all this could not be accomplished without 
a certain amount of geometrical knowledge. Squares had to be found 
which would be equal to two or more given squares, or equal to the differ- 
ence of two given squares; oblongs had to be turned into squares and 
squares into oblongs; triangles had to be constructed equal to given 
squares or oblongs, and so on, The last task and not the least was that of 
finding а circle, the area of which might equal as closely as possible that 
of a given square. 

Nor were all these problems suggested only by the substitution of the 
more complicated forms of the agni for the primitive chaturasras’yena, al- 
though this operation doubtless called for the greatest exertion of ingenuity ; 
the solution of some of them was required for the simplest sacrificial con- 
structions. Whenever a figure with right angles, square or oblong, had to 
be drawn on the ground, care had to be taken that the sides really stood 
at right angles on each other; for would the ähavaniya fire have carried 
up the offerings of the sacrificer to the gods if its hearth had not the shape 
of a perfect square ? There was an ancient precept that the vedi at the 
sauträmani sacrifice was to be the third part of the vedi at the soma sacri- 
fices, and the vedi at the pitriyajna its ninth part; consequently a method 
had to be found out by which it was possible to get the exact third and 
ninth part of a given figure. And when, according to the opinion of some 
theologians, the garhapatya had to be constructed in a square shape, ac- 
cording to the opinion of others as a circle, the difference of the opinions 
referred only to the shape, not to the size, and consequently there arose 
the want of a rule for turning a square into a circle. 

The results of the endeavours of the priests to accomplish tasks of this 
nature are contained in the paribháshá sütras of the S'ulvasütras. The 
most important among these is, to use our terms, that referring to the 
hypotenuse of the rectangular triangle. The geometrical proposition, the 
discovery of which the Greeks ascribed to Pythagoras, was known to the 
old ächäryas, in its essence at least. They express it, it is true, in words 
very different from those familiar to us; but we must remember that they 
were interested in geometrical truths only as far as they were of practical 
use, and that they accordingly gave to them the most practical expression. 
What they wanted was, in the first place, a rule enabling them to draw 
a square of double the size of another square, and in the second place 
a rule teaching how to draw a square equal to any two given squares, and 
according to that want they worded their knowledge. The result is, that 
we have two propositions instead of one, and that these propositions speak 
of squares and oblongs instead of the rectangular triangle. 
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These propositions are as follows : 
Baudháyana : 
qaaa arat afi afa | 

The cord which is stretched across-—in the diagonal of—a square 
produces an area of double the size. 

That is: the square of the diagonal of a square is twice as large as 
that square. 

Apastamba : 

qaaa Raai чей afa | 

Kátyáyana: 

RAJA CARA | 

The cord in the diagonal of a square is the cord (the line) producing 
the double (area). 

* Samachaturasra” is the term employed throughout in the S'ulva- 
sútras to denote a square, the ‘‘ sama” referring to the equal length of 
the four sides and the chaturasra implying that the four angles are 
right angles. The more accurate terminology of later Indian geometry 
distinguishes two classes of samachaturas'ras, or samachaturbhujas, viz. 
the samakarna samachaturbhuja and the vishamakarua samachaturbhuja ; 
the S’ulvasütras, having to do only with the former one, make no such 
distinction, Akshnayärajju is the ancient term, representing the later 
* karnarajju” or simply ‘“‘ karna.” “Area” is here denoted by ‘ bhimi,” 
while in later times ** kshetra” expressed this idea, and “bhúmi” became 
one of the words for the base of a triangle or any other plane figure. 

The side of a square is said to produce that square (karoti), a way of 
speaking apparently founded on the observation that the square is found 
by multiplying the number which expresses the measure of the side by it- 
self; if the side was five feet long, the square was found to consist of 
5 x 5 little squares, &c. The expression was not applicable to other plane 
figures, to an oblong for instance; for there the area is the product of two 
sides of different length, neither of which can be said to produce the figure 
by itself. 

The side of a square, or originally the cord forming the side of a square, 
is therefore called the ‘‘karani” of the square. That “rajju” is to be 
supplied to “ karani”, is explicitly stated by Kátyáyana : 

ACM aa fran чгаятататағя TR | 

By the expressions: Кагапі, karaní of that (of any square) &е., we 
mean cords. 

The side of a square being called its karaní, the side of a square of 
double the size was the “dvikarani”, the line producing the double (I 
shall for convenience sake often employ the terms “side” or “line” 
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instead of “ cord”); this was therefore the name for the diagonal of a 
square. Other compounds with karaní will occur further on; the change 
of meaning which the word has undergone in later times will be consider- 
ed at the end of this paper. 

The authors of the sútras do not give us any hint as to the way in 
which they found their proposition regarding the diagonal of a square; 
but we may suppose that they, too, were observant of the fact that the 
square on the diagonal is divided by its own diagonals into four triangles, 
one of which is equal to half the first square. This is at the same time 
an immediately convincing proof of the Pythagorean proposition as far as 
squares or equilateral rectangular triangles are concerned. 

The second proposition is the following : 

Baudháyana : 

DAGA waar A ч чеачгча PUTA 
Aa | | 

The cord stretched in the diagonal of an oblong produces both (areas) 
which the cords forming the longer and the shorter side of an oblong pro- 
duce separately. 

Thatis: the square of the diagonal of an oblong is equal to the 
square of both its sides, 

Apastamba : 


Marat: THA базене quus Fess mf 

Kátyáyana gives the rule in the same words as Baudháyana. 

The remark made about the term samachaturasra applies also to 
* dirghachaturasra” “the long quadrangle” meaning the long quadrangle 
with four right angles. “ Párs'vamání (rajja)? is the cord measuring the 
párs'va or the long side of the oblong or simply this side itself; tiryanmánf, 
the cord measuring the horizontal extent or the breadth of the oblong, in 
other words its shorter side, which stands at right angles to the longer 
side. Noteworthy is the expression ''prithagbhüte;" for as one of the 
commentators observes it is meant as a caution against taking the square 
of the sum of the two sides instead of the sum of their squares (prithag- 
grahanam samsargo má bhúd ity evamartham). 

It is apparent that these two propositions about the diagonal of a 
square and an oblong, when taken together, express the same thing that 
is enunciated in the proposition of Pythagoras. 

But how did the sütrakáras satisfy themselves of the general truth of 
their second proposition regarding the diagonal of rectangular oblongs ? 

Here there was no such simple diagram as that which demonstrates 
the truth of the proposition regarding the diagonal of a square, and other 
means of proof had to be devised. 
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Baudháyana : 
ааттаа те биагчбезгат: qna aaa Y aT- 
fena ufa far era а (тагата тече: i 

This (viz. that the diagonal of an oblong produces by itself, &e.,) is 
seen in those oblongs the sides of which are three and four, twelve and five, 
fifteen and eight, seven and twenty-four, twelve and thirty-five, fifteen and 
thirty-six (literally, the sides of which consist of three parts and four parts, 
dic.) 

This sútra contains the enumeration or as we should say, five Pytha- 
gorean triangles, 7. ¢., rectangular triangles, the three sides of which can 
be expressed in integral numbers. (Baudhäyana enumerates six ; but the 
last is essentially the same with the second, 15 and 36 being 3 X 5 and 
9 X 12.) Baudháyana does not give the numbers expressing the length 
of the diagonals of his oblongs or the hypotenuses of the rectangular trian- 
gles, and I subjoin therefore some rules from A'pastamba, which supply 
this want, while they show atthe same time the practical use, to which the 
knowledge embodied in Baudhäyana’s sátra could be turned. 

The vedi or altar employed in the soma sacrifices was to have the 
dimensions specified in the following : 


Fas weiter THAT Wrowunfucdt nafa wefav wa ursi "ga v nfa: 
қысты Aaa ARA | 

The western side is thirty padas or prakramas long, the práchí or east 
line (2. e., the line drawn from the middle of the western side to the mid- 
dle of the eastern side of the vedi) is thirty-six padas or prakramas long; 
the eastern side twenty-four ; this is the tradition for the vedi at the soma 
sacrifices. 

Now follow the rules for the measurement of the area of this vedi: 


uwzfa IA EI SINE AU quim gr AU 
IAS feum yafaa артта ug ARANA AU 
far ат afana gia xF faris CTI ZE AZA- 
GALÍ TOA | 

Add to the length of thirty-six (2. e., to a cord of the length of thirty- 
six either padas or prakramas) eighteen (the whole length of the cord is 
then 54), and make two marks on the cord, one at twelve, the other at 
fifteen, beginning from the western end; tie the ends of the cord to the 
ends of the prishthyä line (the prishthyá is the same as the prächi, the line 
directed exactly towards the east and west points, and going through the 
centre of the vedi. The fixing of the prächi was the first thing to be done 
when any altar had to be measured out. The methods devised for this 
end will not be discussed here, as they are based on astronomical observa- 
tions ; for our purpose it is sufficient to know that a line of 36 padas length 

FF 
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and ranning from the east towards the west had been drawn on the ground. 
On both ends of this line a pole was fixed and the ends of the cord of 54 
padas length tied to these poles) and taking it by the sign at fifteen, draw 
it towards the south; (at the place reached by the mark, after the 
cord has been well stretched) fix a pole. Do the same on the northern 
side (2. e., draw the cord towards the north as you have drawn it just 
now towards the south). By this process the two s'ronís, the southwest 
corner and the southeast corner of the vedi are fixed. After that ex- 
change (the ends of the cord; 2. e., tie that end which had been fastened 
at the pole on the east end of the prächi to the pole on its west end 
and vice versá), and fix the two amsas (‘‘ shoulders” of the vedi, 2. e., the 
southeast corner and the northeast corner). This is done by stretching 
the cord towards the south having taken it by the mark at fifteen and 
by fixing a pole on the spot reached by the mark at twelve; and by 
repeating the same operation on the northern side. The result are the 
two amsas. This is the measurement of the vedi by means of one cord 
(the measurements described further on require two cords each). (See 
diagram 1.) l 

The whole process described in the preceding is founded on the know- 
ledge that a triangle, the three sides of which are equal to 15, 36, 39, is 
rectangular. f 

The end aimed at was to draw the east and the west side of the vedi 
at right angles on the práchí. Accordingly, the prächi a b being 36 feet 
long, a cord ac b ( = 54 ) was divided by a mark into two parts a e = 39 
and b с = 15 and fastened at a and b. If then this cord was taken at с, 
and stretched towards the right, the angle a b c could not but be a right 
angle. The same applies to the angles а bd, bae, and baf. In fixing 
the two east corners, both marks on the cord had to be employed, the mark 
at fifteen being used for constructing the right angle, the mark at 12 giving 
to the east side of the vedi the prescribed length (24 padas). 


agent aras | 
The diagonal cord of an oblong, the side cords of which are three and 
four, is five. 


eifafiacurenfuc v ar І 

With these cords increased three times (by itself ; 7, e., multiplied by 
four) the two eastern corners of the vedi are fixed. 

The proceeding is as follows : (See diagram 2.) 

At c, at a distance of 16 padas from a, the east end of the práchí, a 
pole is fixed and then a cord of 82 feet length tied to the poles at a and с. 
The cord is marked at a distance of 12 padas from a, and then taken by the 
mark and drawn towards the south until it reaches the positionaec. Thus 


ГО FIGURE 1. 


eb, afb = the cord of 54 padas length; i 


. С =dakshina sroní, d — uttará sroni, 


? FIGURE 13. 


chit before squares have been turned 


3 қ 
at bed, the area comprising the spokes j 


ENR fgh, the felloe'of the wheel. 
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EXPLANATION TO FIGURE 1. 


sb  prácbí- 3 padas; scb, adb, seb, afb = the cord of 51 padas length; 
©, d, g,b, the four. corners of the vedi, vix с » dokshind sronf, 6 uttark sroní, 


h dakshina amsa, g uttara amsa. 


EXPLANATION TO FIGURE 13. 
The agmkshetra of the särarathachakrachıt before squares have been turned 


зибо circles. 


abcd, the nave of the wheel; efgh—abed, the aren comprising the spokes 


and the spaces between the spokes; 1k 1 m—eéf g h, the felloe of the wheel. 
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а triangle is formed, the sides of which are 12, 16, 20 and this triangle “s 
a rectangular one; a e stands at right angles on ac, and as it is just 12 padas 
long, e marks the place of the southeast corner of the vedi. The north east 
corner d is found in the same way. 

часта: SU | 

With the same cords increased four times (2. e., their length multiplied 
by five) the two western corners of the vedi are found. 

In this case а cord of 40 padas length is tied to the poles at с and b, 
and marked at the distance of 15 padas from b. Then it is taken by the 
mark and drawn towards the south into the positionbgc. The result is a 
rectangular triangle as above; g marks the place of the southwest corner. 
The same operation repeated on the north side gives f as the place of the 
northwest corner of the vedi. 

Another method for the measurement of the vedi follows: 


ATRAE ате багатта атаи HT | 

The diagonal cord of an oblong, the sides of which are twelve and five, 
is thirteen; with these cords the two east corners are fixed, 

(See diagram ПІ.) 

A pole is fixed at the distance of five padas from the east end of the 
prächi, a cord of twenty-five padas length fastened at а апа с, marked at 
the distance of 12 padas from a, drawn towards the south &c., as above. 

Fate: are | 

With these cords increased twice (multiplied by three) the two western 
corners are fixed. 

The requisite rectangular triangle is here formed by the whole prächi 
== 36, and by а cord of 54, divided by a mark into two pieces of 15 and 39. 

Another method follows: 


qc wsefsar«mrarcsmen т | 


The diagonal cord of an oblong, the sides of which are fifteen and eight, 
is seventeen ; with these cords the two western corners are fixed, 

(See diagram 4.) 

A pole b is fixed at the distance of eight padas from 4, а cord of 82 
padas tied to b and d, &e. 

aafaa ay TRAER атеист | 

The diagonal cord of an oblong, the sides of which are twelve and 
thirty-five is thirty-seven; with these cords the two eastern corners are 
fixed. 

A pole is fixed at c, thirty-five padas to the west from a; a cord of 
forty-nine padas tied to a and с, &c. 
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So many “ cognizable” measurements of the vedi exist. 

That means : these are the measurements of the vedi effected by oblongs, 
of which the sides and the diagonal can be known, 7. e., can be expressed 
in integral numbers. 

In this manner A’pastamba turns the Pythagorean triangles known 
to him to practical use (the fourth of those which Baudhäyana enumerates 
is not mentioned, very likely because it was not quite convenient for the 
measurement of the vedi), but after all Baudhayana’s way of mentioning 
these triangles as proving his proposition about the diagonal of an oblong 
is more judicious. It was no practical want which could have given the 
impulse to such a research—for right angles could be drawn as soon as one 
of the “ vijneya" oblongs (for instance that of 3, 4, 5) was known-—but the 
want of some proof which might establish a firm conviction of the truth of 
the proposition. 

The way in which the Sütrakäras found the cases enumerated above, 
must of course be imagined as a very primitive one. Nothing in the 
sütras would justify the assumption that they were expert in long cal- 
culations. Most likely they discovered that the square on the diagonal 
of an oblong, the sides of which were equal to three and four, could be 
divided into twenty-five small squares, sixteen of which composed the 
square on the longer side of the oblong, and nine of which formed the 
area of the square on the shorter side. Or, if we suppose a more con- 
venient mode of trying, they might have found that twenty-five pebbles or 
seeds, which could be arranged in one square, could likewise be arranged 
in two squares of sixteen and of nine. Going on in that way they would 
form larger squares, always trying if the pebbles forming one of these 
squares could not as well be arranged in two smaller squares. So they 
would form a square of 36, of 49, of 64, &c. Arriving at the square form- 
ed by 13 x 13 = 169 pebbles, they would find that 169 pebbles could be 
formed in two squares, one of 144 the other of 25. Further on 625 peb- 
bles could again be arranged in two squares of 576 and 49, and so on. 
The whole thing required only time and patience, and after all the number 
of cases which they found is only a small опе, 

Having found that, in certain cases at least, it was possible to express 
the sides and the diagonal of an oblong in numbers, the Sütrakäras natu- 
rally asked themselves if it would not be possible to do the same thing for 
asquare. As the side and the diagonal of a square are in reality incom- 
mensurable quantities we can of course only expect an approximative 
value; but their approximation is a remarkably close one. 

Baudháyana : 

Sara ca зін garage Cree | «ач: | 
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Increase the measure by its third part and this third by itsown fourth 
less the thirty-fourth part of that fourth; (the name of this increased ınea- 
sure) is savis’esha. 

Apastamba gives the rule in the same words. 

Kityáyana: 

ACH ca Bane auna gar wae ufaus efa бач: 

The sútras themselves are of an enigmatical shortness, and do not state 
at all what they mean by this increasing of the measure; but the com- 
mentaries leave no doubt about the real meaning ; the measure is the 


karani, the side of a square and the increased measure the diagonal, the 
dvikaraní. If we take 1 for ^ measure, and increase it as directed, we get 


; : T : 
the following expression: 1 +3 + — "cw FECE and this turn- 
ed into a decimal fraction gives: n 4142156 ..... . Now the side of a 


square being put equal to 1, the diagonal is equal to Y 2 = 1:414218 .. 
Comparing this with the value of the savis'esha we cannot fail to be 
struck by the accuracy of the latter. 

The question arises: how did Baudháyana or Apastamba or whoever 
may have the merit of the first investigation, find this value? Certainly 
they were not able to extract the square root of 2to six places of decimals ; 
if they had been able to do so, they would have arrived at a still greater 
degree of accuracy. I suppose that they arrived at their result by the 
following method which accounts for the exact degree of accuracy they 
reached. 

Endeavouring to discover a square the side and diagonal of which 
might be expressed in integral numbers they began by assuming two as 
the measure of a square's side. Squaring two and doubling the result 
they gotthe square of the diagonal, in this case — eight. Thenthey tried to 
arrange eight, let us say again, eight pebbles, in a square; as we should say, 
they tried to extract the square root of eight. Being unsuccessful in this 
attempt, they tried the next number, taking three for the side of a square; 
“but eighteen yielded a square root no more than eight had done, They 
proceeded in consequence to four, five, &c. Undoubtedly they arrived soon 
at the conclusion that they would never find exactly what they wanted, 
and had to be contented with an approximation. The object was now to 
single out a case in which the number expressing the square of the diago- 
nal approached as closely as possible to a real square number. I subjoin 
a list, in which the numbers in the first column express the side of the 
squares which they subsequently tried, those in the second column the 
square of the diagonal, those in the third the nearest square number. 
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1. 2. E LE 242. 256. 
2. 8. 9. 12. 288. 289. 
3. 18. 16. 13. 338. 324. 
4, 82. 86. 14. 892. 400. 
5. 50. 49. 155 450. 441. 
6. 72. 64: 16. 512. 529. 
1. 98. 100. i 578. 576. 
8. 128121. | 18. 648. 625. 
9. 162. 169. 19, 122. 120: 
10. 200. 196. 20. 800. 784. 


How far the Sütrakäras went in their experiments we are of course 
unable to say; the list up to twenty suffices for our purposes. Three 
cases occur in which the number expressing the square of the diagonal 
of a square differs only by one from a square-number; 8 — 9; 50 — 49; 
288 — 289; the last case being the most favourable, as it involves the 
largest numbers. The diagonal of a square, the side of which was equal to 


twelve, was very little shorter than seventeen ( 4/ 289 = 17). Would 
it then not be possible to reduce 17 in such a way as to render the square 
of the reduced number equal or almost equal to 288 ? 

Suppose they drew a square the side of which was 17 padas long, 
and divided it into 17 X 17 — 289 small squares. If the side of the 
square could now be shortened by so much, that its area would contain 
not 289, but only 288 such small squares, then the measure of the side 
would be the exact measure of the diagonal of the square, the side of which 
is equal to 12 (12? + 12° — 288). When the side of the square is shortened 
alittle, the consequence is that fromtwo sides of the square a stripe is cut off; 
therefore a piece of that length had to be cut off from the side that the 
area of the two stripes would be equal to one of the 289 small squares. 
Now, as the square is composed of 17 X 17 squares, one of the two stripes 
cuts off a part of 17 small squares and the other likewise of 17, both together 
of 34 and since these 34 cut-off pieces are to be equal to one of the squares, 
the length of the piece to be cut off from the side is fixed thereby: it must 
be the thirty-fourth part of the side of one of the 289 small squares, 

The thirty-fourth part of thirty-four small squares being cut off, one 
whole small square would be cut off and the area of the large square 
reduced exactly to 288 small squares ; if it were not for one unavoidable 
circumstance. The two stripes which are cut off from two sides of the square, 
let us say the east side and the south side, intersect or overlap each other 
in the south-east corner and the consequence is, that from the small square 
1 


2 9 
. h 220369 t 04 ern: 
іп that corner not are cut off, but only 34 34 X 34 


34 Thence the 
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error in the determination of the value of the savis'esha. When the side 
of a square was reduced from 17 to 16 = the area of the square of that 
1 
34 + 34 
different way: taking 12 for the side of a square, dividing each of the 
12 parts into 34 parts (altogether 408) and dividing the square into the 
corresponding small squares, we get 408 x 408 = 166464. This don- 


reduced side was not 288, but 288 + Or putting it in а 


bled is 332928. Then taking the savis'esha-value of 16 E for the 
o 


diagonal and dividing the square of the diagonal into the small squares 
just described, we get 577 X 577 = 332929 such small squares. The 
difference is slight enough. 


The relation of 16 Е to 12 was finally generalized into the rule: in- 


crease a measure by its third, this third by its own fourth less the thirty- 


А 33 12 12 12 
fourth part of this fourth ( 16 u. 12 + ES J meum ==) 
The example of the savis’esha given by commentators is indeed 16 = 125 


the case recommended itself by being the first in which the third part of 
a number and the fourth part of the third part were both whole numbers. 
Regarding the practical use of the savis'esha, there is in Baudbáyana 
or rather, as far as I am able to see, in all s’ulvasütras only one opera- 
tion, for which it was absolutely necessary ; this is, as we shall see later, 
the turning of a circle into a square, when the intention was to connect the 
rule for this operation with the rule for turning a square into a circle. 
A'pastamba employs (see further on) the savis'esha for the construction of 
right angles, but there were better methods for that purpose. The com- 
mentators indeed make the most extended use of the savis'esha, calcula- 
ting by means of it the diagonals wherever diagonals come into question ; 
this proceeding, however, is not only useless, but positively wrong, as in all 
such cases calculation cannot vie in accuracy with geometrical construction. 
At the commencement of his sütras, Baudhäyana defining the mea- 
sures he is going to employ, divides the anguli into eight yavas, barley 
grains, or into thirty-four tilas (seeds of the sesame). I have no doubt that 
the second division which I have not elsewhere met, owns its origin to 
the savis'esha. The aüguli being the measure most in use, it was conven- 
ient to have a special word for its thirty-fourth part, and to be able to 
say “sixteen angulis, thirty-three tilas”, instead of “sixteen angulis, 
and thirty-three thirty-fourths of an anguli." Therefore some plant was 
searched for of which thirty-four seeds might be considered as equal in 
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length to one añguli; if the tilas really had that exact property, was 
after all a matter of little relevancy. 

Having once acquired the knowledge of the Pythagorean proposition, 
it was easy to perform a great number of the required geometrical 
operations. The diagonal of a square being the side of a square of double 
the size, was, as we have seen, called dvikarani ; by forming with this 
dvikarani and the side of the square an oblong and drawing the 
diagonal of this oblong, they got the trikarani or the side of a square the 
area of which was equal to three squares of the first size, 

Baudh. A’past. Katy. 


sarei FAIRSATATTTATITTU UTC ancy | 


Take the measure (the side of a square) for the breadth, the diago- 
nal for the length (of an oblong); the diagonal cord is the trikarani. 

By continuing to form new oblongs and to draw their diagonals, 
squares could be constructed, equal in area to any number of squares of 
the first size. Often the process could be shortened by skilful combina- 
tion of different karanıs. Kätyäyana furnishes us with some examples. 


fig Ёччат aa TATRA TSS MATH | 
Take a pada for the breadth, three padas for the length of on ob- 
long; the diagonal is the das'akaraní (the square of the diagonal com- 


prises ten square padas, for it combines the square of the karani of one 
pada and of the navakarani which is three padas long). 


Ғачет аач wea WAT ARA ALA i 


Take two padas for the breadth, six padas for the length of an ob- 
long; the diagonal is the chatvárims'at-karaní, the side of a square of 
forty square padas (2? + 6” — 40). 

On the other hand, any part of a given square could be found by 
similar proceedings. 

Baudháyana, after the rule for the trikaraní : 


SHIACGAT AAA AME AUNT чаба | 
Thereby is explained the tritiyakarani, the side of a square the area 
of which is the third part of the area of a given square; it is the ninth 
part of the area. 
A'pastamba : 
esce ARA FAME Tay | 
Kátyáyana : 
ачаа аттат ATEN AIT | RUNEN aun ATANI- 
AISTIRTU | 
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Baudhäyana’s and A'pastamba's commentators disagree іп the expla- 
nation of the sutra; the methods they teach are, however, both legitimate. 
Dvárakánáthayajvan directs us to divide the given square into nine small 
squares by dividing the side into three parts, and to form with the side 
and the diagonal of one of these small squares an oblong; the diagonal 
of this oblong is the tritiyakarani. 

Kapardisvamin proposes to find the trikarani of the given square 
and to divide it into three parts; one of these parts is the tritiyakarant ; 
for its square is the ninth part of a square of three times the area of the 
given square, and therefore the third part of the given square. This ex- 
planation seems preferable, as it preserves better the connexion of the rule 
with the preceding rule for the trikarani. 

The fourth, fifth, &c., parts of a square were found in the same way. 

A’pastamba and Kátyáyana give some special examples illustrating 
the manner in which the increase or decrease of the side affects the increase 
and decrease of the square, 

A’pastamba >. И . 

JASI VRT GUST AAAA VS 3741574 i 

A cord of the length of one and a half purusha produces two square 
purushas and a quarter; and a cord ofthe length of two purushas and a 
half produces six square-purushas and a quarter. 

Katyayana: i 

Ба: gan ggm fa: ga TERTU FEA геа | 

A cord of double the length produces four (squares); one of three 
times the length produces nine, and one of four times the length produces 
sixteen, 

A’pastamba and Kátyáyana : 

AIRT Waray fange! 

By a measure of half the length a square is produced equal to the 
fourth part of the original square. 

A’pastamba : 

Satan aW) RAT | 
Kátyáyana: 

CRIA wav a | 
By the third part the ninth part is produced. 
Kátyáyana : 

agua eN se | 

The sixteenth part is produced by the fourth part. 

Next follow the rules for squares of different size. 

A’pastamba : 

AFUEITTTTITTTM: VHS! AAA CAMELA JATE: | SANIT ATUT 
far wf! MARIA нанға 1 

GG 
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Baudhäyana: 

чтатчаса TRAE qup sla MATAR UW- 
атат: WAAAY wafe | 

For a literal translation of this difficult sútra and a discussion of the 
word “vridhra”, see the ‘ Pandit’ of June 1st, 1875, p. 17. The sense is 
as follows: 

A'pastamba: The combining of two squares of equal size has been 
taught; the following is the method for combining two squares of different 
sizes. Cut off from the larger square an oblong with the side of the small- 
er square (2. e., an oblong one side of which is formed by the side of the 
larger square, the other by that of the smaller square); the diagonal of 
this oblong combines both squares (is the side of a square the area of 
which is equal to the area of both the given squares together). 

Baudháyana : 

Tí you wish to combine two squares of different size, cut off an oblong 
from the larger square with the side of the smaller one; the diagonal of 
that oblong is the side of both squares combined, 

Katyayana: 

TATTTITUTHR: FAT ATASATA SATS асел wu] are 
TTTASTTTAITICH THA aA FATE: | 

The method needs no further explanation; it is in fact the same we 
employ for the same purpose. 

We proceed to the rule for deducting one square from another, 

Baudhayana, A'pastamba : 

часетчаса faire: acur afar euefaucuer 
TARTAGAL «ат ач ARRE бясаа | 

See the ‘ Pandit’, - Too. cit. 

If you wish to deduct one square from another, cut off from the larger 
one an oblong with the side of the smaller one; draw one of the sides of 
that oblong across to the other side ; where it touches the other side, that 
piece cut off; by it the deduction is ite 
abcd = the larger square; cut off from it the 
oblong b d e f, in which ed and bf are equal 
to the side of the smaller square which is to be 
deducted. Fasten a cord ef at e, and draw it 
across the oblong into the position eg; thend g 
is the side of a square the area of which is 
equal to the difference of the two given squares. 
(dg? = eg? — ed”). 


Kätyäyana words his rule as follows : 
чоҳетаңс range ач ARA wu Mala ae 
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amt wer wrEur ifs eur ARCÍA = TREUE TR Ч 
FEE: | 

E soe el illustrates the rule by an example: 

THREAT TST: BT 9: HTT | fal част F arm grugga 

E fam que? Tala | 

The question is about a square of four square purushas, from which a 
square of one square purusha is to be deducted. The diagonal (e g), which 
has been drawn across the oblong, is the side of a square of four purushas, 
and produces by itself as much as the cut-off side (g d) and the other side 
(ed) produce separately. The breadth of the oblong (e d) is the side of one 
square purusha ; the rest—the other side, dg—the side of three square 
purushas. 

In order to combine oblongs with squares, a rule was wanted for turn- 
ing oblongs into squares. 

Baudháyana : 

INTO JARA art al er wu zur fang 
Ruia AGRA 44408 fi ATM UA | 

In order to turn an oblong into a square, take the breadth of the ob- 
long for the side of the square ; divide the rest of the oblong into two parts, 
and inverting their places join those two parts to two sides of the square, 
Fill the empty place with an added piece. Тһе deduction of this has been 
taught. 

That means: if you wish to tum 
the oblong a bcd into a square, cut 
off from the oblong the square c d e f, the 
side of which is equal to the breadth 
of the oblong; divide a b e f, the rest of 
the oblong, into two parts, abgh and 
ghef; takeab gh, and place it into the 
position d fik; fill up the empty place 
in the corner by the small square fhli; 
then deduct by samachaturasranirhára the 
small square fhli from the large square 
glkc; the square you get by this deduc- 
tion will be equal to the oblong a b c d. 
A'pastamba gives-the same rule: 


Zagal waqqud бча бна GARA RT RAR wu ur | 
STATT FTAA | AQ fara Va 1 

And Kátyáyana : 

сысы чачса {чазаа fang Регата қызан aa 
WHMIS зата чата GAT хаттат fazıe: | 
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When one side of the oblong which had to be turned into a square, 
was more than double the length of the other, it was not sufficient to cut 
off a square once, but this had to be done several times, according to the 
length of the oblong, and finally all squares had to be combined into one. 

Kátyáyana has a rule to this purpose : 

aida wq aian aa Anania ча Wu qaaa- 
ха 

І add the rules for the reverse process, the turning of a square into 
an oblong. 


Baudhayana : 
. ІЗ . с 6 = cs 
чачасе Argo Rara aga итә Zar fan TATU 
=ыгачтата | 


If you wish to turn a square into an oblong, divide it by the diago- 
nal; divide again one of the two halves into two 
parts, and join these two parts to the two sides (those 
two sides of the other half which form the right 
angle) as it fits (when joining them, join those sides 
which fit together). 

Proceeding as directed, we turn the square 
abedinto the oblong bdef. This rule is, of 
course, very imperfect as it enables us to turn the 
square into one oblong only. 

Kätyäyana has the following: 

wiuwgcd Aga RARE fandaag CH ATT- 
ce 

A’pastamba’s rule helps us somewhat further: 

wwwqcd 9999 Rara тете гет efus urn- 
INIRA 

In order to turn a square into an oblong, make a side as long as you 
wish the oblong to be (2. e., cut off from the square an oblong one side of 
which is equal to one side of the desired oblong); then join to that the 
remaining portion as it fits. 

Given for instance a square the side of which is equal to five, and re- 
quired an oblong one side of which is equal to three. Cut off from the 
square an oblong the sides of which are five and three. There remains an 
oblong the sides of which are five and two; from this we cut off an oblong 
of three by two, and join it to the oblong of five by three. There remains 
a square of two by two, instead of which we take an oblong of 3 by 13. 
Joining this oblong to the two oblongs joined previously we get altoge- 
ther an oblong of 3 by 83, the area of which is equal to the area of the 
square 5 by 5. 
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In this way the sütra, as it appears from the commentaries, must be 
explained. The method taught in it was no doubt sufficient for most cases, 
but it cannot be called a really geometrical method. 

I subjoin the description of a method for turning squares into oblongs, 
which is given by Baudhayana’s commentator, although it is not founded 
on the text of the sütras. He, after having explained Baudhayana’s way 
of proceeding, continues— 

жара sare! ARS grea yer AT Suryat RUSH TS 
Ы Regener aquesta al aa fagafa aa sat fear gia- 

Wai faigat qur! TABLE wafa | 

And there is another method. Lengthen the north side and the south 
side of the square towards east by as much as you want (2. e., give to 
them the length of the oblong you wish to construct) and stretch (through 
the oblong formed by the two lengthened sides and the lines joining their 
ends) a cord in the diagonal from the north-east to the south-west corner. 
This diagonal cuts the east side of the square, which (side) runs through 
the middle of the oblong. Putting aside that part of the cut lino which 
lies to the north of the point of intersection, take the southern part for the 
breadth; this is the required oblong. 

For example: 


Given the square a b с d and required an oblong 
of the same area and of the length bg. Lengthen ac 
and b d intoafandbg; draw f g parallel toc 4; 
draw the diagonal f b, which cuts c d ath; draw i k 
parallel to а f and bg; then b gikis the desired 
oblong. 

This method is purely geometrical and perfectly 
satisfactory; for a b f = b f g, and bdh = bhi 
and cfh =fhk; therefore a c h i — d g h k, and 
consequently арса = о Кі. Q. E. р. 

In this place now we have to mention the rules 
which are given at the beginning of the sütras, the 
rules, as they call it, for making a square, in reality 
for drawing one line at right angles upon another. Their right place is 
here, after the general propositions about the diagonal of squares and 
oblongs, upon which they are founded. 

Baudhäyana : 

FATE au THHATT: WRT we ay AU Tre ч эгч: 
EPHCEEI guns чач mtm! AARAA] ALEA IRA gar 
fra азайт RUTA aa AUTRE i 

" Make two ties at the ends of a cord the length of which is double 
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the measure (of the side of the required Pn and a mark at its middle. 
This piece of the cord (2. e., its half) gives us the práchí (of the required 
square; the práchí of a square has the same length as its side). Then 
make a mark at the western half of the cord less the fourth part (of the 
half. If we wish, for instance, to make a square the side of which is twelve 
padas long, we take a cord twenty-four padas long; stretching this cord 
on the ground from the west towards the east, we find its middle by a 
measurement beginning from the western end, and having fixed the point 
which lies at the distance of twelve padas from both ends, we measure 
three padas back, towards the west, and make at the point we arrive at a 
mark; this mark divides the cord into two parts of 15 and 9 padas 
length). The name of this mark is nyaüchhana. Then another mark is 
to be made at the half (of the western half of the cord), in order to fix by 
it the four corners of the square. (This second sign is at a distance of 
18 padas from the eastern end of the cord.) Having fastened the two 
ties at the ends of the prishthyá line, we take the cord at the nyaüchhana 
mark and streteh it towards the south; the four corners of the square are 
then fixed by the half (of the cord). i 

The same method is known to A’pastamba: 

BAH ARIA MTT VATA HUTCH ISAT RT: | 

Or the length of the prachi of the desired square, is to be doubled; 
the length and the fourth part of the added piece form the diagonal cord ; 
the rest, ¿. e. three quarters of the added piece form the breadth (the 
shorter side of the oblong). 

And the S'ulvaparis'ishta : 

таттан Ча wuu ач arca faust gu 

These rules make use of one of the Pythagorean triangles which 
were, as we have seen above, known to the Sütrakäras, viz. of that one 
the sides of which are equal to three, four, and five. It recommended it- 
self by the ease with which the three sides can be expressed in terms of 
each other, 3 + 5 being the double of 4, and 3 being equal to half the 
sum of 3 and 5, minus one quarter of half that sum. 

Of course any other oblong with measurable sides and diagonal could 
be employed for the same purpose, and so we find in A'pastamba a rule 
for chaturasrakarana abstracted from the dírghachaturasra, of which the 
sides are five and twelve and the diagonal thirteen. 

ararat ERU чачат а TENAR wu Ta | vel- 
maa fray гече LUTA fafai aufa | Vague: | favaqata 
Tg 

Take a measure equal to the length (ofthe side and prächi of the 
desired square) and increase it by its half. Make a mark at the western 
third less its sixth part. Fasten the ends of the cord, &c. 
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Increase 12 by 6; result 18; make a mark at a third, (reckoning 
from 18; that would be at 12) less the sixth part of that third (i. e., a 
sixth part before the third) z. e., at 13. Thus we get a rectangular trian- 
gle of 5, 12, 13. 

The same rule in the S'ulvaparis'ishta : 

SAUS TRIAS BAG Rota Aa бна 909: | 

Here, as in many other places, the paris’ishta is much clearer and more 
practical in the wording of its rules than the more ancient sútras. The 
mark is, according to its expression, to be made not at the western third 
less its sixth part, but simply at a sixth of the added piece (6 is added to 
12; the mark is made at 13). 

Another method for chaturasrakarana, taught by A’pastamba only, 
makes use of the above-mentioned savis’esha. 

ATA WUE FRAY fusus TUT speranda m 
WII wer waa Baws Зар qefatqat чача «Paw 53874587544 
қарысы ары aatia <баттУ таята агат sire ET t 

Fix poles on "both ends and the middle of the prishthyá line, add to 
a cord of half the length (of the prishthyá) its vis'esha, 7. e., its third plus 
the fourth part of the third minus the thirty-fourth part of that fourth 
part, and add moreover à piece of the length of half the prishthyá, after 
having made a mark (to separate the two parts of the cord). "Then tie the 
savis'esha part of the cord to the middle pole, the other part to the eastern 
pole, and fix the south-east corner of the square by stretching the cord 
(towards the south), having taken it at the mark. ^ Untie the end of the 
cord from the eastern pole, &c. 

This method is of course inferior to those described above and cer- 
tainly unnecessary ; Baudháyana does not mention it. 

I subjoin the remaining methods for chaturasrakarana, which do not 
presuppose the knowledge of the Pythagorean theorem. 

Apastamba : 

sia Tage: qn wf Wa SARA 212104 
TARTA aran ide RÍE ya far AURA чача 
zfammug fafai aufa awa urWT fria AURA WATT 
E IES stra ыы ayaa waa afg- 
WWE арық Porra aail wate ZU Ar 
LESS AULA і 

Take а cord of the length of the measure (of the side of the required 
square), and make ties at both its ends, a mark at its middle and at the 
middle points of its halves. Stretch the cord on the prishthyä line, and fix 
poles on the points marked by the two ties of the cord and by the three 
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marks (five poles altogether). Fasten the ties at the second and fourth 
poles (reckoning from the east), stretch the cord towards the south having 
taken it by the middle mark, and make at the point, touched by the mark, 
a mark on the ground. Then fastening both ties at the middle pole, stretch 
the cord over the mark on the ground towards the south, having taken it 
by the middle mark, and fix a pole (at the spot reached by the stretched, 
doubled up, cord). Then fastening one tie at this pole and the other tie 
at the pole standing at the eastern end of the prächi, fix the south-east 
corner of the square by stretching the cord, having taken it by the middle 
mark. Then untying the rope from the eastern pole and fastening it at 
the western pole, fix the south-west corner, &е. ; іп the same way the north- 
east and north-west corner are found. 

In this procedure the first step is to find the middle of the southern 
and of the northern sides of the required square by drawing a line at right 
angles through the middle point of the práchí, The method employed 
here for drawing a line at right angles on another is the simplest of all 
known to the S’ulvasütras, and essentially the same we make use of when 
describing intersecting arcs from two points equally distant to the right 
and left from some given point. In the later portions of the sütras this 
method is enjoined for the measurement of the agni (instead of cords canes 
of a certain length had to be employed there), and the followers of the 
White Yajur Veda had adopted it for the same purpose (see Indische 
Studien, XIII., p. 233, ff). 

The second part of the procedure—to find the four corners of the 
square after having found the middle points of the sides—was of course 
easy and does not afford any special interest. 

To Baudháyana the same method is known, but he restricts it in his 
paribhäshä-sütras to the construction of oblongs; clearly without suffi- 
cient reason, since the method refers only to the construction of right angles, 
and the length of the sides is of no importance. A’pastamba gives no 
special rule at all for oblongs, and it is indeed not wanted. 

I subjoin Baudháyana's rule: 


Aaga fadar aN naat чат EU к. fra Sl атаа -4 
faa: Bar | чта fas агае aqua: qui ser wu www mf | 
чччтечцат GTRT stes чача ¿fura BAU чеч Hilla | qu 
ni siaaa aaran aa Say ag fread | 979 чаат- 
TUNE гета тат ATA | 

Не who wishes to make an oblong is to fix two poles on an area of 
the length which he intends to give to the oblong (2. e., at the two ends 
of the prächi of that area). On both sides, 2. e., on the west and east sides 
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of both these poles two other poles are to be fixed at equal distances. 
Then taking a cord of the length one intends to give to the side line 
(breadth) of the oblong, one makes ties at both its ends and a mark at its 
middle. Then one fastens the two ties at those two of the three eastern 
poles, which stand at the outside, stretches the cord towards the south 
holding it by the mark, and makes on this mark (2. e., on the spot where 
the mark touches the ground after the cord has been stretched) a mark. 
Then fastening both ties at the middle pole one stretches the cord over 
the mark (on the ground) towards the south, and fixes a pole on the mark 
(2. e., on the spot touched by the mark on the cord). That is the south- 
east corner of the oblong; thereby are explained likewise the north-east 
corner and the two western corners. 

In the last place I give a method of chaturäs’rakarana, which is found 
in Baudhayana only, but there in the first place. It seems to be the most 
ancient of all the methods enumerated. 

wqvd gran Tage: wo] етет up wat KUTA 1 
VATA Q AQ Wu ug бее ачтан MATA wang REA UTE | 
faciens: “4 frame | RS IC ta- 
aaa чч waurwi aa fa Faura! farma: ug аата | 
qafir MARA gata wey UREA | RO wd ччтчячӮя- 
чі Bae y Уйга ау БЕКЕЙ 

If you wish to make a square, take a cord of the length which you 
desire to give to the side of the square, make a tie at both its ends and a 
mark at its middle ; then having drawn the prächi line, fix a pole in its 
middle, and having fastened at that pole the two ties of the cord, describe 
with the mark a circle round it. Then fix poles at both ends of the diame- 
ter (formed by the prachi), and having fastened one tie at the eastern pole 
(the pole standing at the east end of the prachi), describe a circle with the 
other tie (2. e., with the full length of the cord). In the same manner a 
circle is described round the pole at the west end of the prächi, and another 
diameter is drawn joining the points in which these two circles intersect 
(this diameter is the line pointing to the north and south points). A pole 
is fixed at both ends of this diameter. Having fastened both ties at. the 
eastern pole, describe a circle round it with the mark. The same is to be 
done in the south, the west, and the north (2. e., circles are to be described 
round the three other poles) ; the points of intersection of these four circles 
which (2. e., the points) are situated in the four intermediate regions (north- 
east, north-west, &c.,) are the four corners of the required square. 

Diagram 9. 

Passing over some rules of less importance, I proceed to those which 
refer to the “ squaring of the circle.” It certainly is a matter of some in- 

HH 
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terest to see the old ácháryas attempting this problem, which hag since 
haunted so many unquiet minds. It is true the motives leading them to 
the investigation were vastly different from those of their followers in this 
arduous task. Theirs was not the disinterested love of research which dis- 
tinguishes true science, nor the inordinate craving of undisciplined minds 
for the solution of riddles which reason tells us cannot be solved; theirs 
was simply the earnest desire to render their sacrifice in all its particulars 
acceptable to the gods, and to deserve the boons which the gods confer in 
return upon the faithful and conscientious worshipper. 

It is true that they were not quite so successful in their endeavours as 
we might wish, and that their rules are primitive in the highest degree; but 
this tends at least to establish their high antiquity. 

The rules are the following : 

Baudháyana : 

часе wee ANAIA RNa g AAA TU ww 
saad were afan | 

If you wish to turn a square into a circle, draw half of the cord stretch- 
ed in the diagonal from the centre towards the prächi line (the line passing 
through the centre of the square and running exactly from the west towards 
the east) ; describe the circle together with the third part of that piece of 
the cord which will lie outside the square. 

See diagram 10. 

A cord is to be stretched from the centre е of the square a bed to- 
wards the corner a; then the cord, being tied to a pole at е, is drawn 
towards the right hand side until it coincides in its position with the line 
ef; a piece of the cord, f k, will then of course lie outside the square, This 
piece is to be divided into three parts, and one of these three parts, f g, 
together with the piece e f, forms the radius of the circle, the area of which 
is to be equal to the area of the square a b c d. 

A'pastamba gives the same rule in different words: 

454 wee Rara батада waa: ROUTE ae Te 
ase ч(січае | a fran ACER | Tate таталт | 

If you wish to turn a square into a circle, stretch a cord from the cen- 
tre towards one of the corners, draw it round the side and describe the cirele 
together with the third part of the piece standing over ; this line gives a 
circle exactly as large as the square; for as much as there is cut off from 
the square (viz. the corners of the square), quite as much is added to it 
(viz. the segments of the circle, lying outside the square). 

I must remark that Kapardisvámin, A’pastamba’s commentator, com- 
bines the two words “sá nityá” into sánityá ( = sá anityá), and explains: 
this line gives a circle, which is not exactly equal to the square. But Iam 
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afraid we should not be justified in giving to A’pastamba the benefit of this 
explanation. The words ‘ yávad dhiyate, &c.’ seem to indicate that he was 
perfectly satisfied with the accuracy of his method and not superior, in this 
point, to so many circle-squarers of later times. The commentator who, 
with the mathematical knowledge of his time, knew that the rule was an 
imperfect one, preferred very naturally the interpretation which was more 
ereditable to his author. 

Kátyáyana's S'ulvaparis'ishta : 

Tate weg fee ares fare] ure: withers aa afafa wafer 
че 2919 ae wad UTA | 

Let us now see what the result of the above rule would be by making 
the side of the square equal to 2. ас = 2; аі = 1; a e 4/ 2 


0:414213 


= 1:414213...; == 0'138071; radius of the circle = 1138071. 


Multiplying the square of 1:138071 by r = 3:141592..., we find as 
area of the circle: 4:069008......... , while the area of the square = 4. 

The next thing was to find a rule for turning a circle into a square. 
There we have at first a rule given by Baudhäyana only: 


awe dard Б ЕСЕБІ arar СІ БЕІН 
NANNE RNA Y WESESWDBÜTH | 


If you wish to turn а circle into a square, divide the diameter into 
eight parts, and again one of these eight parts into twenty-nine parts ; of 
these twenty-nine parts remove twenty-eight and moreover the sixth part 
(of the one left part) less the eighth part (of the sixth part). 


The meaning is: : + = -- 2398 + сатар of the diameter of 
a circle is the side of a square the area of which is equal to the area of the 
circle. 

Considering this rule closer, we find that it is nothing but the reverse 
of the rule for turning a square into a circle. 

It is clear, however, that the steps taken according to this latter rule 
could not be traced back by means of a geometrical construction ; for if we 
have a circle given to us, nothing indicates what part of the diameter is to 
be taken as the “ atis’ayatritaya” (the piece f g in diagram 10). 

It was therefore necessary to express the rule for turning a square into 
a circle in numbers. This was done by making use of the “ savis'esha”, which 
we have considered above. Baudhäyana assumed a i as equal to 12 añgulis 
(= 408 tilas), and therefore ae = 16 añgulis, 33 tilas. Difference = 4 
añg. 33 til, = 169 til.; the third part of this difference = 563 til. Ra- 
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dius of the circle = e f (= ai) + g f= 408 til. + 56% til. = 4643 
til. In other words: if half the side of a square is 408 til. long, the length 
of the radius of a circle, which is equal in area to the square, amounts to 
4644 til.; or, if the radius of a circle is 4644 til, half the side of the 
corresponding square is 412 til. In order to avoid the fraction, both num- 
bers were turned into thirds, and the radius made — 1393, half the side = 
1224. Finally, the diameter was taken instead of the radius, and the whole 
side of the square instead of half the side. 

To generalize this rule, it was requisite to express 1224 in terms of 
1393. One eighth of 1393 = 1743; this multiplied by 7 = 12182, 
Difference between 12182 and 1224 = 53. Dividing 174 (Baudháyana 
takes 174, instead of 1743, neglecting the fraction as either insignificant 
or, more likely, as inconvenient) by 29 we get 6; subtracting from 6 its 
sixth part we get 5 and adding to this the eighth part of the sixth part of 
six, we get 55. 

7 1 1 
§ + 829 — 8296 
(due allowance made for the neglected +.) 

Another simpler and less accurate rule for squaring the circle is com- 
mon to the three Sütrakäräs. 

Baudhayana : 


чч ат quat AAA 4744 СӨЗІ TCR CRIT | 


Or else divide (the diameter) into fifteen parts and remove two; that 
(the remaining thirteen parts) is the gross side of the square. 
A’pastamba : 


1 


In other words: 1224 = 


wed са Tara Tee wae ят8 а Io 
чт frat wq | 

Kátyáyana : 

AT AJO (чаа баса quus ARA ага чач: ATT | 

If we assume a circle with 15 for diameter, the area of the correspond- 
ing square would, according to this rule, be 169, while the area of the circle 
is 176. 714... 

These are the most interesting of the paribhásha-sátras. In the fol- 
lowing I shall extract the description of three kinds of the agnichayana, of 
the vakrapakshas'yenachiti, as given by A’pastamba ; of the sárarathachakra- 
chiti and of the s'mas’änachiti. Тһе two latter are described by Baudha- 
yana only. I select these three chitis, because the first of them was, as it 
appears, most in use, and because some particular skill was required for 
the construction of the agnikshetra of the two latter chitis. 
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The vakrapaksha s’yena itself could be constructed in different forms. 
Two forms are described by Baudhäyana, two by A’pastamba. And as two 
different prastäras were necessary for each chiti, we have altogether eight 
different prastäras for the vakrapaksha s’yena, each of them consisting of 
two hundred bricks. The following extract contains A’pastamba’s rules for 
the first kind of the vakrapaksha s’yena. 

(Description and diagrams of all the other kinds will be given in the ‘ Pap- 
dit’. А sketch of one prastära of the second kind of the s’yenachit is to be 
found in Burnell’s Catalogue; it is, as we are informed there, taken from 
an agni actually constructed and used. There is, however, an error in the 
reference to the sütra according to which it is said to be constructed, this 
sütra not being Baudhäyana’s, but A’pastamba’s, patala VI.) 


Aafaa (чя gaina fa Mama | 


He who wishes for heaven, may construct the altar shaped like a fal- 
con; this is the tradition. 


FATS Bauer wate | 


His wings are bent and his tail spread out. 


vuremee via чсатеаеее( | 
On the west side the wings are to be drawn towards the east, on the 
east side towards the west. 


тарна fe agai ay Wafaarar aña Рата і 


For such is the curvature of the wings in the middle of the birds, says 
the tradition. 

aaaf: A vata: Hyd этаж AGARRAR GAMA 
«ret faa: fac ARMAR | 

Of the whole area covered by the sevenfold agni with aratni and pra- 
des’a take the prädes’a, the fourth part of the átman (body without head, 
wings, and tail) and eight quarter bricks; of those latter, six form the head 
of the falcon ; the remainder is to be divided between the two wings. 

This sütra determines what portions of the legitimate area of the agni 
have to be allotted to the different parts of the falcon construction. The 
whole area of the saptavidha agni is seven purushas with the addition of the 
two aratnis on the wings and the prädes’a of the tail, altogether 73 purushas. 
Now the fourth part of the ätman (of the primitive s’yenachiti) = one 
purusha and the prädes’a, 7, e., an oblong of 120 añgulis by 12 añgulis — 
іс Square purusha and eight quarter bricks, (2. e., square bricks the side of 
which is equal to the fourth part of a purusha = 30 añgulis, so that they 
cover together an area of 3 square purusha) are given to the wings in addi- 
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tion to the area which they cover in the primitive agni, only they have to cede 
in their turn three of the eight quarter bricks, which are employed for the 
formation of the head. The original area of both wings together being 23 
purushas, their increased area amounts to 22 + 1$ — 3; = 31$ square 
purushas, for one wing to 129 square purushas. 


SIMA Waa yay AGRARIA ATA: | 


Nine and a half aratnis ( = 238 añgulis) and three quarters of an añ- 
guli are the length of the wing. 

The breadth of the wing is the same as in the primitive s'yena, 2. €., 
— one purusha == 120 añgulis. Dividing the area of the wing mentioned 
above by the breadth we get the length. Up to this, the wing has the shape 
of a regular oblong ; the following rules show how to produce the curvature, 

fagy AGUA: UR atta Wu] өт | 

Make ties at both ends of a cord of two purushas length and a mark 
in its middle. 

aaa META fray Savas тагата Ea OA | 

Having fastened the two ends of the cord at the two western corners 
of the oblong forming the wing, take it by the mark and stretch it towards 
the east; the same is to be done on the eastern side (2. e., the cord is fast- 
ened at the two east corners and stretched towards the east). This is the 
curvature of the wings. 

By stretching the cord, fastened at the west corners, a triangle is form- 
ed by the west side of the oblong and the two halves of the cord, and this 
triangle has to be taken away from the area of the wing. In its stead the 
triangle formed, when the cord is stretched from the eastern corners, is added _ 
to the wing. 

чеги): wu: Brera: | 

Thereby the northern wing is explained. 

The curvature is brought about in the same way. 

Sra UAT Y WHATS ( 

The átman is two purushas long, one and a half purushas broad. 

This is not the final area of the átman, as we shall see further on; but 
an oblong of the stated dimensions has to be constructed and by cutting 
pieces from it we get the area we want. 

qaga QU 541414874554 | 

At the place of ie tail stretch a purusha towards the west, with the 
breadth of half a purusha. 

That means: construct an Plone, measuring one purusha from the 
east to the west, half a purusha from the north to the south. 
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FT ачат тач aa TIAIA sways er | 

To the south and to the north of this oblong, construct two other 
oblongs like it, and dividing them by their diagonals remove their halves, so 
that half a purusha remains as breadth at the jointure of ätman and tail. 

The result is the form of the tail which we see in the diagram. 


PCTS TART 54424 eT чач: ACT NS SUELE 
At the place of the head a square is to be made with half a purusha, 
and from the middle of its east side cords are to be stretched to the middle 
of the northern and the southern side. 
The triangles cut off by these cords are to be taken away from the area 
of the head. 


aqaa s ra eres 1 

Then the four corners of the ätman are cut off in the direction towards 
the joining lines. This finishes the measurement of the s’yena. Its four 
corners are cut off by four cords connecting the ends of the lines in which 
the átman and the wings touch each other with the ends of the lines in 
which head and tail are joined to the átman, 

A'pastamba now proceeds to the rules for the different sorts of bricks 
required for the construction of the agni on the agnikshetra, 

ACT чече GEHT VAY Were qeu 

One class of bricks has the length of the fifth of a purusha, the breadth 
of a sixth, bent in such a way as to fit (the place in which they are to be 
employed). This is the first class. 

By “nata, bent” the sütrakära means to indicate that the sides of the 
prick do not form right angles. Тһе shape of the brick is rhomboidical, the 
angles, which the sides form with each other, are the same which the wings 
of the s'yena form with the body. (See the diagrams of the two layers of 
this chiti 11 and 12, in which the bricks are marked with numbers.) 


as mare 13 RATA 
Two of those bricks joined with their long side form the second class. 


These are the bricks used in the second layer at the point where the 
curvature of the wings takes place. 


TINY WeWHWEWWH quumque ARA | 

Increase that side of the first description which has the length of the 
sixth of a purusha, by the eighth part of a purusha which is bent in such 
a way as to fit in its proper place; this is the third class. 

These are the bricks employed in the second layer, at the place where 
átman and wings join. They consist of two parts; the one part equal to a 
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brick of the first class lies in the wing; the second part, an oblong of 24 
añgulis by 15 aügulis, lies in the átman. 

GAMARRA TAREA fearmaquat 

From a brick of which the area exceeds by a half the area of that brick 
the side of which is the fourth part ofa purusha (this latter would be 30 
añg. by 30 añg., the increased brick is 45 añg. by 30 añg.), and divide 
that part of it which is equal to the brick, the side of which is equal to the 
fourth part of a purusha, by its diagonal (removing half of it). This is the 
fourth class. 

We get a trapezium, the sides of which are equal to 15 aüg., 30 añg., 
45 añg. and, in the language of the sútras, to the savis'esha of 30 ( == 
a/ 1800); they would have put this last side equal to 4226 añgulis and 
very likely have expressed the fraction as 14 tilas. 


чачта чана | 

Bricks which are equal to the half ofthose of which the side is the 
fourth of a purusha, form the fifth class, Oblongs of 30 añg. by 15 añg. 

TATAR: WEW | l 

The division of the above bricks by the diagonal produces bricks of the 
sixth class. 

Rectangular triangles (the sides: 30 añg., 15 afig., ,/ 1125.) 

GU year =интлате ANANIRA <fauaisyancay ATA- 
RU SFTUYTaT ASTRA “Ян i 

Draw an oblong the length of which from the east to the west is the 
fifth part of a purusha ( — 24 añgulis) and the breadth the tenth part 
(12 afig.); to the north and the south of this oblong draw two other 
oblongs, and divide those by the diagonals dividing their south-western 
corners. This is the seventh class. 

We get the rhomboidical bricks employed in the second layer on both 
sides of the tail. Two of their sides are = 24 añg., the two others = 
M 720. 

WHY SUCH ALTE ӛтеп ATGANZTERA | 

In the same way another description of bricks is formed; only this 
time the oblong on the north side has to be divided by the (other) diagonal 
which divides the northern (north-western) corner. This is the eighth class. 

Result: the trapeziums employed in the middle of the tail in the 
second layer, 


~ a. 


IJAN A MIARAT TAA | 

The ninth description of bricks is got by dividing a square brick the 
side of which is equal to the fourth part of a purusha, by both diagonals 
(into four triangles). 


- 
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Therewith the dimensions of all required bricks are detailed ; it remains 
to show how the area of the s’yena is to be covered with them. 

Squa чів: wfg: wa ya SANATA | 

When placing the bricks we have to put down sixty of the first kind 
in each wing, turned towards the north. 

Y AMANTE gg | 

On both sides of the tail eight of the sixth description. 

frais aa wawa qq vara 

Three of them in the top (2. e., in each of the two western corners of 
the tail) then one (to the east of the three), then again three, then again 
one. 

qur тат беда | 

At the place where the tail is joined to the body, two bricks of the 
fourth description are placed, so as to lie partly in the body, partly in tlıe 
tail, (They аге composed of a triangle and an oblong; the triangle be- 
longs to the body, the oblong to the tail). 

өзг: чатечатч ауа 

To the west of these two, bricks of the fifth kind are placed touching 
each other with their faces (their short sides). 

They touch each other, says one of the commentators, with their faces, 
like two fighting rams, 

RÈ EA | 

Ten bricks of the fourth kind cover the remainder of the tail, 

ALE ST WY AAA 

In the four corners of the átman eight bricks of the fourth description 
are placed, turned towards the east and towards the west. 

RÀ | usta wars wu au: Wwe: | 

In the remainder of the atman are to be placed twenty-six of the fourth 
class, eight of the sixth, four of the fifth. 

facta «qun fans i 

In the head two bricks of the fourth kind, situated partly in the átman. 

AN чсагечгетач Реа: wen: | 

To the east of those, two of the fourth kind turned towards the east, 
These altogether form. one layer of two hundred bricks. 

The rules for the second layer follow. 

AQUÍ we we батаа чт: | 

In the second layer place five bricks of the second kind in both wings 
on the place of curvature. 

um 
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SHINY SHA таза в MTA | 

Aud bricks of the third kind stretching into the 4tman with that part, 
one side of which is an eighth purusha, are to be placed on the two lines in 
which the wings are joined to the atman. 

RI VITALI eres: WF | 

In the remaining part of each wing forty-five bricks of the first class 
are to be placed, turned towards the east. 

Twenty-five in the southern half of the southern wing, twenty in its 
northern half; twenty-five in the northern half of the northern wing, twenty 
in its southern half. 


RU AAA": TS WEN | 

Five bricks of the seventh class are to be planed on the northern side 
of the tail and five on its southern side, l 

fedtrcwqüirarsiqua: fay RNAAR i 

At the side of the second (of the above mentioned bricks) on one side 
(of the tail), and at the side of the fourth on the other side, one briek of the 
seventh class is to be placed. 

RI WETEU ESI: | 

In the remaining part of the tail thirteen bricks of the eighth class are 
to be еі. 

Кач HATE чап afan werd i 

uM the don; corners of the átman place eight bricks of the fourth kind, 
turned towards the south and the north. 

тіз fav иаа wes] чат чч 1 

In the remaining part of the абтар twenty bricks of the fourth kind, 
thirty of the sixth and one of the fifth, are to be placed. 

facie AGA aay TERA AR | 

Two of the fourth kind are to be placed in the head, and to the east of 
those four of the ninth kind, 

чч fand: FETT | 

This gives again a layer of two hundred bricks. 

areas 451411744: FATT Ya | 

Ву turns the layers are to be constructed as many as we may wish to 
make. . 

The third layer is equal to the first, the fourth to the second, the fifth 
again to the first, and so on. 

Next I extract from the third patala of Baudháyana's S’ulva-sütra the 
rules for the construction of the särarathachakrachit, the altar shaped like 
a wheel with spokes. Vide Diagrams 13, 14, 15. 


1875.] G. Thibaut— On the S'ulvasátras. 261 


FAUNA RAEM: зачет: ACSA | 

With the fifteenth part of half a purusha square bricks are made; they 
are used for measuring (only for the measurement of the area of the sära- 
rathachakrachit, not for the construction of the agni). 

A square is made equal to half a square purusha and its fifteenth part 
taken ; then bricks are made, equal to this fifteenth part. 

wrei < wa LAR aN: wufsu: «аа | 

Two hundred and twenty-five of these bricks constitute the sevenfold 
agni together with aratni and prädes’a. 

The sevenfold agni with aratni and prades’a means, as mentioned above, 
the agni the area of which is equal to seven and a half square purushas. As 
fifteen of the bricks mentioned in the first stitra make half a square 
purusha, seven and a half purushas require two hundred and twenty-five. 

MINI wear | 

To these (two hundred and twenty-five bricks) sixty-four more are to 
be added. 

We get thereby altogether two hundred and eighty-nine bricks. 

ate: que «ufa | 

With these bricks a square is to be formed. 

aa via qa wafa i 

The side of the square comprises sixteen bricks. 

чаба тагебгая | 

Thirty-three bricks still remain. 

ifecemmraq: aaa! 

These are to be placed on all sides round the borders (of the square; 
i. e., according to the commentary, on the north side and east side of the 
square). : 

Thereby all 289 bricks are arranged in a square, the side of which is 
formed by seveuteen bricks, It is strange that we are not directed to con- 
struct the whole square at once, but are told to form at first a square out 
of 256 bricks and then to place the remaining 33 bricks around it. I have 
to propose only the following explanation. The commentator describing 
the whole procedure tells us to form at first in the middle of the agnikshetra 
a small square with four bricks, then to increase this square into a larger 
one, of nine bricks, by adding five bricks, to increase this square in its turn 
into a larger one of sixteen, and so on. While we place the additional bricks 
by turns on the north and east side and on the south and west side of the 
initial square of four brieks, the growing square loses and regains by turns 
its situation right in the centre of the agnikshetra; it loses it when it is 
increased for the first time, regains it when increased for the second time, 


